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12.1 Operationand DesigApproval

There are several different types of flashing beacons which require different levels of
operational and design approval. Each type of flashing beacon is discussed in more detail in the
following sections of this chapter.

Type of Flashing Beacon

Operational Ap proval

Design Approval Required

(RRFB)

Manual section 310.3)

Required
NO if ground mounted using solar
. ) power (plan sheet still required)
Warning beacon for obstructions RTEapproval
YES if mounted overhead OR using
commercial power
ina b ¢ dard NO if ground mounted using solar
Warmng .eacon or. standar power (plan sheet still required)
warning signs (continuous RTEapproval i q head -
operation) YES i mc_)unte overhead OR using
) commercial power
Z .
5 Warnlng beacon for ramp meter RAEARRaYal YESS shown on the RAMP METER plan
O signs sheet. Seechapter 13.
E BEPREPARED TO STOP WHEN
(2} FLASHING &PREPARE TO STOP
(O | WHENLIGHTS FLASH actuated | S Reapproval VES
= systems
pd
@
%‘: Actuated system for bridges STREapproval YES
Actuated system for tunnels STREapproval YES
Actuated system for emergency
vehicles STREapproval YES
Through route activated warning
signs (TRAWS) STREapproval YES
. . STRE approval (Exceptions
Rectangularrapid flashing beacon apply as per ODOT Taffic YES

Speed limit sign beacon (school
speed zones only)

STRE approval (for the school
zone itself).

Region traffic decides if beacon
is used.

NO if ground mounted using solar
power (plan sheet still required)

YES if mounted overhead OR using
commercial power

NO if using solar power (plan sheet still
required)

Stop sign beacon RTEapproval

YES if using commercial power
Intersection control beacon RTEapproval YES
Pedestrianhybrid beacon STRE approval YES
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12.2 Design Information At A Glance

The following table summarizes the major design feature opt ions and associated references for
each type of flashing beacon.Each type of flashing beacon in the table is covered under
specification 00990 and paid for as a flashing beacon installation.See the individual sections in
this chapter for more detailed informa tion and examples. Note: Speed feedback signs shownin
the following table are part of an integrated s ystem with the flashing beacon and are listed in
the green sheets Unintegrated speed feedback signs (stand alone, without a flashing beacon)
are not considered a?E 1 E E KBuCare covered in this chapter and in the green sheets as a
separate, unique item. Seesection 12.3for more info on unintegrated speed feedback signs.

Coordination with the sign designer will be needed when installing the flashing beacon types
listed in table or the unintegrated speed feedback sign in order to specify the appropriate sign
design and/or sign size information . The standard details for each beacon typeprovide
instruction sfor using the hex star sign reference bubble note The signal designer will use the
appropriate standard detail and create a plan sheet that is named as follows:

f  For all beacons types lised in the following table OwUT T wx OEQwUT 1 1 OwUDPUOI wU]
EIEEOOwx OEOD~

9 For all unintegrated speed feedback assemblies (DET44586)the plan sheet title shall be
200001 TUEUI EwUx1 1 Ewil 1l EEEEOQWEUUI OEOCa~?» wEOEwWDPUwb
filenet.
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Type of Flashin Std Dwg /
yp .g .g Green Sheet Power :
Beacon (hy perlink Detail Ops . Mounting
g Beacon Assembly Options
to more info) Reference
Warnmq. beacon for DET445 N/A 0 custom control oa/7 Commercial | Pedestal orgustom (If
obstructions system only used on a bridge)
. DET467 .
Warning beacon for 0 24/7 flashing beacon Solar PSST or wood st
tandard . . DET464, biv- vell 24]7
e DET44% assembly:yellow Commercial | Pedestal or mast am
Curve warning sign 24/7 flashing beacon Solar
beacon with speed DET4451 assembly:yellow + 2417 _ Pedestal or mast am
feedback speed feedback Commercial
. Time of .
Warning beacon for ramp | TM492 & N/A - custom control Commercial
meter signs chapter 13 stem day/day onl Pedestal
9 P ¥ of week Y
PREPAREO STOP WHEN N/A - custom control Commercial
LIGHTS FLASKOR 1514) | None Actuated Mast arm
system only
system (overhead only)
BE PREPARED TO STOP N/A - custom control Commercial
(W3-4) WHEN FLASHING | DET458 stemn Actuated onl Pedestal
(W16-13P)system 4 y
Actuated flashing
Actuated system f Solar
b('; dua cd Sysiem o DET443 beacon assembly: Actuated Pedestal
oriages ped/bike Commercial
Actuated system for None N/A 3 custom control Actuated Commercial | Custom (typical) or
tunnels system only mast arm
A fi N/A I ial
ctuated svstem or DET4%59 /A d custom contro Actuated Commercial Pedestal or mast am
emergency vehicles system only
Through route activated N/A & custom control Commercial
. . None Actuated Pedestal
warning signs (TRAWS) system only
R qul pi Solar
ectgn Liar rapid TM493 RRRB asembly Actuated Pedestalor mast arm
flashing beacon (RRFB) .
Commercial
S Actuated flashing Time of
Solar
School speed limit sign DET445% beacon assembly: day/day Pedestal or mast am
beacon .
school of week Commercial
Actuated flashing
School speed limit sign beacon assembly: Time of | Solar
beacon with speed DEM455 school + speed day/day Pedestal or mast am
feedback feedback (small or of week Commercial
large)
DET467Q . Solar PSST or wood st
Stop sign beacon DET4681, 2417 flashing beacon |, ;
DET44% assembly: red Commercial | Pedestal
Intersection control None N/A 0 custom control 4/7 Commercial Mast arm
beacon system only
Pedestrian hybrid beacon N/A 0 custom control Commercial
None Actuated Mast arm
PHB system only
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12.3Speed Feedback Siddriftegrated

Unintegrated speed feedback signs are a stanehlone electrical device (e.g.,not integrated with a
flashing beacon system). There areonly two situations where an unintegrated speed feedback
sign is used in conjunction w ith another sign:

1. Speedlimit sign (R2-1)
2. Curve warning sign (W1 -1 thru W1-5, W1-11, W1-15)
An unintegrated speed feedback sign shall be mounted on the same support with the

appropriate accompanying sign. Do not install a speed feedback sign alone on a separate
support.

Solar power is the only option for this device.

It is a green sheet item: unintegrated speed feedback asembly. Use standard detail DET4456
and special provision 00991 DET4456also contains additional design information and how to
properly detail this device on a plan sheet.

See the ODOT Traffic Manual for more information on the proper application and required
approvals for speed feedback dgns.
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12.4 Power Source

Certain flashing beaconscan be powered either by commercial power or solar power. Beacons
that require a custom control system (as opposed to aturn -key control system listed on the
green shees) require commercial power. Seesection 12.2 If the beacon installation can be
either commercial or solar, the decision on which one to use should be made inconjunction
with the region electrical crew. There are pros and cons to each oneshown below.

COMMERCIAL POWER

Pros Cons
Reliable Monthly power bill
Easyaccess andcost effective installation in urban May not be available or cost effective in rural
areas areas
SOLARPOWER
Pros Cons

Good performance with unimpeded view of the sun | More costly initial installation

No monthly power bill Requires maintenance/replacement of solar
system in the future (array and batteries)

Good option where use of commercial power is Locations with impeded views will require

impractical larger (or additional) arrays/batteries

May be subject to theft or vandalism

Standard solar power systems are designed for an unimpeded view of sun during daylight
hours. If solar power is going to be used in a location that has animpeded view during the
daylight hours (blocked by trees, buildings, etc.) contact the state traffic signal engineer to
correctly size the array and number of batteries. If solar power is an acceptable option for the
type of beacon, it will be shown in the applicable standard detail (seetable in section 12.2for
power options of all beacon types and the associated standard drawing/standard detail
reference).

If commercial power is used, the support post is required to be apedestal. Standard sign
supports such as wood posts and PSST are NOT allowed for mounting a flashing beacon when
commercial power is used due to the necessity of conduit and wiring along the length of the
support w hich negatively affects the break-away characteristics of the post. A separate base
mounted service cabinet (BMCF) as perstandard drawing TM485 is also necessary.

Design approval is required if commercial power is used.

k 4
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12.5BeacorOperation

Depending on the application of the flashing beacon, they may operate in the following ways
(seeFigure 12-1):

1 Continuously . This operation is used when the condition or regulation exists at all
times, for example; obstructions in or near the roadway,? UD1 OE ORIEE WEEB U Y I w
ET 1 BMarming signs.
1 Only during certain times /day-of-week. This operation is used when the condition or
regulation exists for a predetermined duration , for example; school speedzone
regulatory signs and ramp meter warning signs. This type of operation typically
PDOEOUET UwlOT 1T wxT UEUI Ow?6"' $- w%n+ 2' (- &?2wbOwlUl T wUD
9 Actuated (either passive or pushbutton ). This operation is used when the condition or
regulation exists only when t here is actual demand, for example; peds using a mid-block
crossing, bikes/peds using a tunnel or bridge, and BE PREPARED TO STOP WHEN
FLASHING systems. 31T PUwUa x1 wOi wOx1 UEUPOOWEOUOWUUUEOOA W
%+ 2' (- &2 wb O wU [oheundjér bxOaptdn i$ rhidddiock crosswalk signing,
PT DET wEOTI UwOOU0wUUT w?6"')$- w%+ 2' (- &>wlOi 11 OE

Figure 12-1 | Beacon Operation Examples

Predetermined
times/day -of-week
system

24/7 continuous
system

Actuated system. Note: All
actuated beacons require
STREoperational approval
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12.6 Sight Distance Considerations

Flashing beacons should meetrequirements stated in MUTCD chapter 4L, which includes the
provisions of chapter 4D and therefore, the sight distance for visibility to the flashing beacon
should strive to meetthe requirements in Table 4D-2 if possible. However, many of the flashing
beacon assembies are associated with a regulatory or warning sign that requires placement of
the sign in a particular location as per chapter 2 of the MUTCD (e.g. Table 2CG4). As long as the
MUTCD sign placement requirements are satisfied (visibility , legibility , and perception/reaction
time to the sign messagg, the visibility to the associatedflashing beacon should also be
adequate.

It is also important to be aware of obstructions that may partially or fully block the sign and/or
flashing beacon as a vehicle approaches it such asa closely spacedsign immediately prior to
the flashing beacon assemby. SeeFigure 12-2 for example. The possible solution s will vary
depending on the site specific conditions (remove a sign, laterally off-set signs, add more
spacing between the signs,adjust signs mounting height, use an overhead mount, etc.)

Figure 12-2 | Sight Distance Considerationsd closely spaced sign can obstruct the flashing
beacon

Sign is blocking
the RRFB
flashing beacons.
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12.7TSSU ID Numbers For Flashing Beacon
Installations

Flashing beacon installations are now being tracked and evaluated as part of the traffic signal
asset managementprogram. This requires a uniqgue TSSU ID number for each pole/pedestal that
is used for a flashing beacon installation. The TSSJ ID number is assigned by the traffic -
roadway section. See chapter 2 for more information about obtaining the TSSU ID number.
Showing the TSSU ID number(s) on the plan sheet for aflashing beacon installation should be
done as perFigure 12-3.

Figure 12-3 | Showing TSSU ID Numbers For Flashing Beacon Installationsn plan sheets

1

. : @ i
TSSU ID number listed -
for each pole/pedestal

65,37

Use only GREEN SHEET listed systems

(Add this info to the title RENEWS: 122

Hwy 54 5 Stanfleld Dollar General.dgn :: Sheets  8/9/2022 10:5 -

block area as well @s a range
PDi wbOwBEOz7z OwEC
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12.8 Warning Beacon

A warning beacon provides supplemental emphasis for appropriate warning or regulatory
signs or markers. See MUTCD Section 4L.03 for more information. The following subsections
list the common types of warning beacon used on the state highway.

Warning beacons are generally ground mounted, but they may be mounted ov erhead for
greater conspicuity .

12.8.1Warning Beacons for Obstructions

On the state highway, warning beacons are typically only used to emphasize one type of
obstruction: impact attenuators located within the gore area of highway bifu rcations. See
Figure 12-4 and Figure 12-5 for examples.

This type of flashing beacon is NOT a green sheet item.

For this application, two vertically oriented, 12 inch circular yellow indication s (custom signal
head type) are mounted on a pedestal. See standard detail DET4457 for moredesign
information and how to properly d etail this type of flashing beacon on a plan sheet

Figure 12-4 | Warning Beaconfor an Obstruction, Example 1
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Figure 12-5 | Warning Beaconfor an Obstruction, Example 2

12.8.2Warning Beacons for Warning Styprgifiuous
Operation)

The common signs where warning beacons are used include:

ot

1 Signal ahead signs
1 Curve signs
1 Intersection ahead signs

This type of flashing beacon is a green sheet itemand has two categories

1 24/7 flashing beacon assembly: yellow
1 24/7 flashing beacon assemblyyellow + speed feedbackassembly (integrated system)

For ground mounted applications, one type 1Y signal headis mounted directly above the sign
on the support post. If solar power is used, the support post may be either a standard wood
post or a perforated steel square tube (PSST). There are two standard details, DET4681 (PSST)
and DET4670 (wood post) that should be used. SeeFigure 12-6 for an example. If commercial
power is used, the support post is required to be a pedestal. Seestandard detail DET4450
(pedestal support, without speed feedback assembly). See standird detail DET4551 for a
pedestal support, with speed feedback sign (integrated system)+ note that this detail is only
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applicable for curve warning signs. Both standard detail s DET4450and DET4451also contain
additional design information and how to properly detail these types of flashing beaconson a
plan sheet.

For overhead mounted applications, two type 1Y signal headsare mounted on either side of the
sign. A mast arm should be always be used if feasible. Clearances above the pavement are the
same as for traffic signal heads, 18 feet minimum to 19 feet maximum. SeeFigure 12-7 for an
example.

Figure 12-6 | Warning Beaconfor a Warning Sign, Post Mounted
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12.8.3Warning Beacons for Ramp Meter Signs

Ramp meter signs with warning beacons are part of the standard installation for a ramp meter
andEUT wUT OpOwOOwUT T w?21 ,/ w, $3%$12 wxOEOQwUT leetOOwWOOUWE
Seechapter 13 for information on ramp meter plan sheets.
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12.8.4ActuatedVarning Beacod8ridges

Actuated warning beacons for bridges consist of one type 1Y signal headlocated above the

PEUODOT wUDPT O ww3iT 1 whEUODOT wUDT Owok Bk (uEidddsniel OE wE OO
motorist of when the condition is applicable .

This type of flashing beacon is a green sheet item: atuated flashing beacon assembly: ped.

For ground mounted applications, one type 1Y signal headis mounted directly above the sign
on the support post. SeeFigure 12-8 for an example. The support post is required to be a
pedestal. See standard detail DET4453 for more design information and how to properly detail
this type of flashing beacon on a plan sheet.

For overhead mounted applications, two type 1Y signal headsare mounted on either side of the
sign. A mast arm should be always be used if feasible. Clearances above the pavement are the
same as for traffic signal heads, 18 feet minimum to 19 feet maximum.

A pushbutton is the standard form of detection. Pushbuttons shall be located according the
requirements stated in chapter 5 and where they are easily accessible for allintended users
(pedestrians and/or cyclists).

Bridges are usually illuminated and therefore, commercial power for the actuated warning
beacon system can typically be obtained from the illumination service cabinet. Work with the
ODOT bridge section if any conduit or wiring for the actuated warning system needs to go
across the stucture.

Figure 12-8 | Warning Beacon for a Warning Sign, Actuated Operation, Post Mounted
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12.8.5ActuatedVarning Beac@Tunnels

Actuated warning beacons for tunnels consists of an Oregon specific sign (OBW1-8) which has
four 8 inch circular yellow indications within the sign b oarder. SeeFigure 12-9 which shows
sign OBW1-8 from the ODOT Sign Policy and Guidelines, chapter 8. This sign assembly should
be mounted overhead on the tunnel entrance, centered over thetunnel entrance. Ground
mounted installations are not allowed. SeeFigure 12-10and Figure 12-11for examples.

A push button is the standard form of detection. Pushbuttons shall be located according the
requirements stated in chapter 5, and where they are easily accessible for all intended users
(pedestrians and/or cyclists).

This type of flashing beacon is NOT a green sheet item.A custom control system using time -
delay relays is used for these systems. Contact thestate traffic signal engineer for assistance in
designing the proper control system.

Tunnels are always illuminated and therefore, commercial power for the actuated warning
beacon system can typically be obtained from the illumination service cabinet.

Figure 12-9 | Actuated Warning Beacond Tunnel Signing

Sign No. OBW1-8

| 72" i
.= 8" Amber Flasher
LN
B plack
il =
BIKES IN TUNNEL 6c
% |IWHEN LIGHTS FLASH e
SPEED 30 |%  semee

Radlus-2 1/4 "
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Figure 12-10 | Actuated Warning Beacon d Tunnel, Example 1
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12.8.6Actuated Warning Bead#tiREPARE TO STOP
WHEN LIGHTS FLASH

PREPARE TO STOP WHEN LIGHTS FLASHwarning beacons are typically used in advance of
a traffic signal, or a special application thereof, such as for a location of roadway that has poor

sight distance and experiences frequentback-ups. They are also commonly used for moveable
bridges (Seechapter 23 for more information on movable bridges).

This type of flashing beacon is NOT a green sheet item.

PREPARE TO STOP WHEN LIGHTS FLASH warning beacons consistof an Oregon specific
sign (OW15-14) with two type 1Y signal headslocated above the sign. Sed-igure 12-12which
shows sign OW15-14 from the ODOT Sign Policy and Guidelines, chapter 4. This assembly
should be mounted overhead centered over the travel lane(s). SeeFigure 12-14for an example.

Figure 12-12 | Actuated Warning Beacon d Overhead Application

Type 1Y Type 1Y

PREPARE TO

STOP

WHEN LIGHTS FLASH

OR15-14

(T wOT PUwWOT UUET T wEOI UOzU0wdI 1 EwUOWET wEPUxtt@Eal EwOYI U
ground mounted version consisting of a BE PREPARED TO STOP sign (W3t) with a WHEN
FLASHING sign rider (W16 -13P)mounted on a pedestal may be used. SeeFigure 12-13.

Figure 12-13 | Actuated Warning Beacon d Ground Mounte d Application
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Radar detection is the standard. The location of the detection and sign is critical to the proper
operation of the beacons and is determined by an engineering study and documented in the
STRE operational approval . A stand-alone pole or pedestal may be required to mount the radar
detector unit in the proper location.

If this type of system is used in advance of a traffic signal, it needs tobe connected to the traffic
signal controller.

If this type of system is NOT used in advance of a traffic signal, a custom control system using
time-delay relays is used. Contact thestate traffic signal engineer for assistance in designing the
proper control system.

Figure 12-14 | Warning Beacon Supplementing a Warning Sign, Passive Activation Operation,
Overhead
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12.8.7Actuated Warning Beaédid-block
Crosswalks

Actuated warning beacons for mid -block crosswalks were used in the pastat marked
crosswalks before rectangular rapid flashing beacons (RRFB) SeeFigure 12-15for an example.
They are no longer installed and existing installations should be replaced with an RRRB. See
Section12.9for information on RRFB design.

Figure 12-15 | Warning Beacon for a Warning Sign, ActuatedOperation, Ground Mounted
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12.8.8Actuated Warning Beaé&imergency Vehicles

Actuated warning beacon for emergency vehicles are a good alternative to traditional fire
signals (described in chapter 17). They are less expensiveand provide an accurate, advance
warning to drivers that they need to yield to an emergency vehicle accessing the roadway.

This type of flashing beacon is NOT a green sheet item.

For ground moun ted applications, one type 1Y signal head is mounted directly above the sign
on the support post. SeeFigure 12-16. The support post is required to be a pedestal. See
standard detail DET4459 for more design information and how to properly detail this type of
flashing beacon on a plan sheet.

One assembly is required per approach, located on the right hand side of the roadway.

For overhead mounted applications, two type 1Y signal heads are mounted on either side of the
sign. A mast arm should be always be used if feasible. Clearances above the pavement are the
same as for traffic signal heads, 18 feet minimum to 19 feet maximum.

Contact the state traffic signal engineer for assistance in designing the proper control system.

Figure 12-16 | Warning Beacon for an Emergency Vehicle Sign, Actuated Operation, Ground
Mounted
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12.8.9Actuated Warning BeadarRAWS

Through route activated warning signs (TRAWS) are used to help reduce the potential and
severity of right -angle collisions at stop controlled intersections. Typically used at rural, stop
controlled intersections that have limited sight distance and/or a h istory of crash experience.

This type of flashing beacon is NOT a green sheet item.

Detection for the stop approach activates flashing beacons on the intersection warning signs to
alert motorists on the mainline to watch for entering vehicles.

One assembly is required per approach, located on the right hand side of the roadway.
However, a supplemental assembly on the left hand side of the roadway is recommended for
added conspicuity/emphasis or if there are concerns about sign occlusion. SeeFigure 12-17.
They are located 500 to 1000 feet from the intersection. This allows the needed flexibility to
work around other conflicts (such as signing, envi ronmental, drainage, etc.) while still
providing adequate warning time to the motorist. Work with region traffic to determine the
best location based on the site specifics

For ground mounted applications, one type 1Y signal head is mounted directly above the sign
and one below the sign on the support post (typically a pedestal). SeeFigure 12-18. They
operate in a wig-wag pattern.

Other design requirements:

1 The controller cabinet is a 334with and ATC controller

1 The service cabinet is a BMCF

9 Three No. 12 AWG THWN wire srequired for each assembly SeeFigure 12-19.

1 Near range radar detector unit mounted on a pedestal or pole to provide a detection
zone at least 75 feet in lengthfrom the stop line.

For overhead mounted applications, two type 1Y signal heads are mounted on either side of the
sign. A mast arm should be always be used if feasible. Clearances above the pavement are the
same as for traffic signal heads, 18 feeminimum to 19 feet maximum.

Figure 12-17 | TRAWSlocation and placement example
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Figure 12-18 | TRAWSAssembly Example

Figure 12-19 | TRAWSWiring Example
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